Analysis of mutations caused by DNA double-strand breaks produced by a restriction enzyme in shuttle vector plasmids propagated in ataxia telangiectasia cells.
Rejoining of DNA double-strand breaks (DSB) produced by a restriction endonuclease AvaI in the supF gene in a plasmid pZ189Ava, and mutations presumably due to the altered rejoinings were analyzed. After allowing the rejoining and replication of the plasmids in human cells originating from normal subjects and ataxia telangiectasia (AT) patients, the plasmids were retrieved and those containing mutated supF were screened in an indicator strain of Escherichia coli. The proportion of correctly rejoined plasmids was significantly lower in AT cells than in normal cells, suggesting that AT cells have lower fidelity in rejoining DSB. DNA sequencing of the mutated supF genes revealed that all mutations were deletions or insertions occurring exactly or closely at the rejoining site in both normal and AT cells. In AT cells, the majority of mutations were deletions, while deletions and insertions were evenly formed in normal cells. AT cells may be deficient in the mechanism to protect the broken ends of DNA strands from the exonucleolytic digestion.